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A. ..DOE DESIGN (PRESENT INVENTION) 

B. .. DIRECTLY CALCULATE DIFFRACTION INTEGRAL EQUATION 
. C. . .AMPLITUDE TRANS MITTANCE PATTERN OF OOE (NOT REPETITION OF UNIT PATTERN) •. 

D. ..HA, B) GIVEN ANGLES 

E. .. ANGLE SPECTRUM DISTRIBUTION OF SPLIT BEAM INTENSITIES 

(57) Abstract: Transmitlances t IIUll are given lo all the pixels (m, n) conslituLing a DOE to calculate all the Fourier Iransfonns in 
desired direction a, /? . The desired directions a, P arc not present al the regularly arrayed lattice points. Therefore, calculation by 
fast Fourier transform (FFT) cannot be done any more. Even though the computational complexity increases, an irregular diffraction 
pattern shifted from the lattice can be generated. The resolutions U, V can be smaller than A /aR and A /bS ( A is the wavelength 
and aR and 
high resolution. 



bS represent the size of the DOE). A laser beam can be split into a given number of beams in given directions with 
.„Jon. A laser beam can be simultaneously applied to multiple points at any positions with high position accuracy. Free, 
high-accuracy spot arrangement required for electronic components can be realized. The invention is effective in speeding up laser 
machining and in reducing cost. 



WO M»4/077115 Al 111 llliill 1 1 III H lfl II ITniil II lllilli ilf(t II II III 



, . KZ, Ml), RU.-TJ. 'I'M), 3 - P -j i\ (AT, BE, BG, CM, 2 Jc^z\ - K&lft&OKBlco l^X I*. JEMftfiZ fr%> 

CY, CZ, DE, DK, EE, ES, FI, PR, GB, GR, MU, IE, IT, LIJ, ^PCl ijH V V (0#IBI= Aft £ ftT U & r a - K fc IMS 

MC.NL, IT, RO, SE.S1.SK, TR),OAl>I (BE, BJ.CECG, © tf-f ^ >X ^ — h J £#HB 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, '1X3). 

*gfl"Rl7 IC& ^"T £> * 3 T : 

— (D ^ CD fc#><©3gBJi gW^JlT (*j!l|ij 

4.17(iv)) 



(57) ^'j: 

DOESri^t«II* (m, n) ^ T 31 ifi jfs t m „ & ^ x. T £ff S © 

a. 3 ^ ^'J iE I-' V ^ @B ^'J S ^ -f* ^ tJi ^ v N t>Ht^i«3g7-JJ 
***«fe.(FFT) lcUftf.;JStt^^ 0 

So *«L^«PffiU/VSrA/aR, X/bS (ififtft, aR. bS 
fiDOE©f^X) J;n/>^V^ttltT*t5 0 U' ■ — tf ■ — -A jfg V % 



.. m # m 

16^11^250 

1 . -SBSIWJSO*^ PCT/JP 20 04/0 0 1 2 3 0 

2. w m A 

SUMITOMO ELECTRIC INDUSTRIES, 
LTD. 

T54i-oo4i b ^m^m^mm^^mmwr s 5 $ 



chome, C h u o — k u , 
5 4 1 0 0 4 1 J A PAN 



ft Fif 
thS J£ A 
ft £ 



ft Bt 

3. ft a a 
ft £ 



3 3f 

5 — 33, Kitahama 4 
Osaka — shi, Osaka 
0^51 Japan 
B^H Japan 



FUSE K e i j i 

T554-0024 B^HAPWAP^rtijtk^ISaM-Tg 1# 

c/ o Osaka Works of Sumitomo 
Electric Industries, Ltd. , 1 — 3, 
Shimaya 1 — chome, Konohana — ku, 
Osaka-shi, Osaka 5540024 JAPAN 

Japan 
0 Japan 



j i m mm m^M 

KAWAS E i^ft-y^ e k i 
T537-0025 0 ^HATOABRTp-m^E^il 3 T g 1 5 
#1 6 B JK tvt- 7 o sjilig^ff**^ 



1 



Kawase Patent Attorney, 705 
Mainichihigashi— Bldg. , 15—16, 
Nakamichi 3 — chome, Higashinari 
-ku, Osaka — shi, Osaka 5370025 
J AP AN 



5. ^#CDF^ 

( 1 ) Xm 1 (JP2000-231012A; ^W^Xlgt^^tft) 
(v) £r#x.*1- 0 



4. il&OBtt 



18. 05. 2004 



2 



(a) 




(b) 



comb (x/ T) 
1 



ttittttnttttt 



(c) 


AM' 










1 





0 T2T3T4T- x 



(d) 



(e) 



0 



NT 



It 



0 (N-1)T 



( f > comb(x/iV7> 
1„ 



1 



1 



(g) 



NT 



<=0 




comb(7V) ' 




1 1 








< 1/T > 






•1/2T 0 1/2T 1/T 



1 




comb(//7V) il 
1 



tmnmnnt 



/(»T) 

0 x 0 



1/NT 



F(k/NT) 



x 0 

5. i 7 - y ^&©8Ulfc'{bM 



f (x) N F (v) ^ftlMrefc 9 £-f^ f (x) ^ilWT^f^b 

u*i- 0 t5t, in (c) (d^b^-rj: f ( v ) a« i/T^mmt vxmvm 



3 



XSfci-ctt, ffeffiwiii£r#tf>!B«fcMlJW (x, y) (5) s^urv^ 

y). t>m&m&:kteox^$L-j- 0 DOEcomma, m— <D±^^(DW-\tL-^^mm^ 

^bX»K4, 5£ (12) ^#TV^^-T:-r o ^sU-^oTDOEftiJ^llfi^MS 

^n^-r/A Miiyw (x, y) ('i^is^'ft ^t^xv^'^-yrAyo w (x, y) tmmt 

t' , 3 .-^{cj;5mffif+^^iib< W^Ti- 0 ^r-c% Xittitt, w (X, Y) £t> 
Itic-fbb^i-o it®<7)#OT (x, y) ^tlS^-f-^r.^^cfcoT^ittf^i^iJ 

td^«9*i- 0 xminM&^-v ^&&&z-z>£ o\z.t£Z>tL#>\z.^ w (x, y) % 

«tt^ (1 3) £#TV^1- 0 illKofcW (X, Y) ^mitSr^^tbT. 
^(DXo^, W (X, Y) «fHfc£*bfcr t^X^X, Ml©DOE©«it 

rv^-r (101M, 102M) 0 x-tfrbXfflti nm<QM^^---y h'**— > 

"Cfc 9 N ^tLfc^^^^— y xit-C-D O E <7)[H]#T5t^j££rf+^-r 5 w &X% Z> 
( 2 ) 2 (JP2001-625 7.8A; KlO^T 

DOE^fflv>/cw - if ijw nmm (Dm w x & <o * -r 0 -t n«it 

( 3 ) XWt 3 (JP2002-228818A; jzmWIWfa^fc) l-oV^T 



4 



m • 

V£ft«j£i- 0 :fcltt3te#|££iR:5fe<S:?T 5 DOE W^>^©/^^y?rf^o 

-isOM^ UT*3 5 D^A,, fc^b 3 £ j^T^ 3©DOE £^a^t£l+ 

ScSfc 3 OHlfe^J-Ctt % tiu 6 T^ff 6 X 6 = 3 6 *° i/ h 

(4) »4 (JP11-183716A; * 0 *PPJMtfc^#tfc) ^OV^ 



5 



* 



INTERNATIONAL SEARCH REPORT 



i 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G02B5/18, G02B27/48, B23K26/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



International application No. 

PCT/JP2004/0 01230 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G02B5/18, G02B27/48, B23K26/06 



Documentation searched other than minimum documentation to Ihe extent that such documents are included in the fields searched 
Jxtsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2004 

Kokax Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2000-231012 A (Sumitomo Electric Industries, 
Ltd.), 

22 August, 2000 (22.08.00), 
Full text; all drawings 

& EP 940702 A2 & US 2002/0183994 Al 

& US 6567226 B2 

JP 2001-62578 A (Sumitomo Electric Industries, 
Ltd.), 

13 March, 2001 (13.03.01), 
Full text; all drawings 

& EP. 1263048 A2 & US 6452132 Bl 

& KR 2001049570 A & KR 372470 B2 

& TW 494043 A 



Relevant to claim No. 



1-7 
8 



1-8 



1*1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 


* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or afler the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 


T' laler document published after the inteniational filing date or priority 
dale and not in conflict with the applicalion but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
28 April, 2004 (28.04.04) 


Date of mailing of the international search report 
18 May, 2004 (18.05.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 


Facsimile No. 


Telephone No. 


frorm FCT/ISA/210 (second sheet) (January 2004) — 1 



1 

\ 



INTERNATIONAL SEARCH REPORT 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No. 

PCT/JP2004/0012.30 



Category* 



X 

y 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-228818 A (Taiyo Yuden Co. 
14 August, 2002 (14.08.02), 
Full text; all drawings 
(Family: none) 



, Ltd.),. 



JP 11-183716 A (Dainippon Printing Co. 
09 July, 1999 (09.07.99), 
Full text; all drawings 
(Family: none) 



Ltd. ) , 



Relevant to claim No. 



1-7 
8 



1-8 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



/J P 2 0 0 4/0 0 1 2 3 0 



a. amwr&jmio&m <mmm&m (i po ) 

j I Int - C1? G02B 5/18, G02B 2 7/48, B23K 



2 6/0 6 



TO^t^^fc^HilpriSl^p^ (ipc) ) ~ ■ 

Int. CI' G02B 5/18, G02B 2.7/48, B23K 2 6/0 6 



B^mmmmmam 1 9 2 6 - 1 9 9 6 ^ 

a *m&mmmmnssm 1971-2004! 

0 ^mmmmmm^m 1994-200 4? 

B^mpmmstamsm 1996-2004J 



-ow ^1-7- i?- — *<D4,w, ninmc^tzm L-tcmm) 



$\mxm<D 
% t y — * 



x 

Y 



Y 



g 2000-231012 A (ftMtta^W^tt) 2000. 08.22, ^ ^ 

& EP 940702 A2 & US 2002/0183994 Al & US 6567226 B2 

JP 2001-62578 A 2001. 03. 13, ^ £ 

& EP 1263048 A2 & US 6452132 Bl & KR 2001049570 A 
& KR 372470 B2 & TW 494043 A ^01049570 A 



ffl?fc<£>iii-5BBO#-i 

1-7 
8 



1-8 



fEJ SHE! jsf****^^***. bkukr 

M-K t>-4£fg 5 fofz iy CO 



CO 0 ©4£fc:<fc* $ tiftXWt 



28. 04. 2004 



a*mvmiT (i sa/j p) 

3${ai#-§- 100-8915 

Ea mm*m et @ 4 # 3 # 



18. 5. 2004 



MPCT/ISA/2 10 (f2^i?) (2004fU) 



tESS#-^- 03-3581 — 1 101 



9 2 2 2 



3 2 6 9 



mmm 



J P 2 0.0 4/0 0 1 2 3 0 



X 
Y 



JP 2002-228818 A 2002. 08. 14, ^fc 

JP 11-183716 A (^0*™^^|±) 1999.07.09, ±Jc <£H] 



1-7 
8 

1-8 



1APCT/ISA/2 10 (I2^i?©^#) (2004^1^) 



